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Abstract 
The presence and fate of pharmaceutical and personal care products (PPCPs) in the 
environment is undergoing increasing scrutiny. PPCPs entering the environment 
causes detrimental effects on environment and health. It contains diverse organic 
groups, such as antibiotics, hormones, antimicrobial agents, synthetic and musks. It 
raised significant concerns in recent years for their persistent input and potential 
threat to ecological environment and human health. A group of UTHM students have 
done a survey on the personal care products used by students in “Kolej Kediaman 
Bestari” UTHM, profile and their potential hazard to environment and health. From the 
survey, the mostly commonly used products by both male and female students have 
been identified. 
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1. Introduction 
 
Pharmaceuticals and personal care products (PPCPs) comprises numerous chemical classes. 
Pharmaceuticals are used primarily to prevent or treat human and animal disease, whereas personal 
care products are used to improve the quality of daily life and include products such as moisturizers, 
lipsticks, shampoos, hair colors, deodorants and toothpastes [1]. Personal care products are an 
essential ingredient for humans to maintain the cleanliness and health of the people themselves. 
However, PPCP can have a negative impact on the environment and ecosystems through the waste 
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that has been generated through baths and washers called greywater. Personal care products 
comprising a mixture of chemicals have certain side effects that can affect environmental perfection 
and can negatively affect human health when the quality of greywater is contaminated by chemicals 
which comes from personal care products used by humans. Unlike pharmaceuticals which are 
intended for internal use, PPCPs are products intended for external use on the human body and thus 
are not subjected to metabolic alterations; therefore, large quantities of PCPs enter the environment 
unaltered through regular usage [2]. The environmental effect of pharmaceuticals and personal care 
products is largely speculative. PPCP have been detected in water bodies throughout the world. The 
term pharmaceuticals and personal care products contains as well environmental persistent 
pharmaceutical pollutants. The European Union summarizes pharmaceutical residues with the 
potential of contamination of water and soil together with other micro pollutants under "priority 
substances". Chemicals found in PPCPs such as as polychlorinated biphenyls (PCBs), 
organochlorine pesticides (OCPs), polycyclic aromatic hydrocarbons (PAHs), polychlorinated 
dibenzofurans (PCDFs) and dibenzop-dioxins (PCDDs) have caused risks for aquatic and terrestrial 
ecosystems [3]. Impaired reproduction and sexual anomalies have been observed in some fish 
species (Rahman et al., 2009). Triclocarban (TCC) is one of XOCs has been proved to interrupt the 
gut microbiome in animals and humans which can cause myriad effects on health [4]. 
The personal care industries recognized the concerns raised by skateholders regarding the presence 
of personal care products in the environment (PCPE). The major source of personal care products 
entering the environment is via use of products and removal from the body during bathing activities. 
Therefore, this study was conducted to do a site survey about the personal care products used by 
students and their potential hazard to environment and health. The students have been choosen as 
the respondents since the students are mainly young people who tends to use variety of personal 
products available in the market. Questionnaires were distributed to students residing in Kolej 
Kediaman Bestari to collecting data on various type of personal care product used by students at the 
college. The aim of the study is to determine the chemicals or ingredients contain in personal care 
products used by students and their potential hazard that can affect the quality of greywater for our 
environment and health. 
 
2.   Methodology  
 
2.1 Project Location 
 
Survey of the personal care products was distributed to students that stayed in “Kolej Kediaman 
Bestari UTHM”. About 50 students were volunteer as the respondents to determine the type of 
personal care products used. 
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2.2 Implementation of the project 
 
About 50 respondents were used in this study, which is consist of 25 men and 25 women. 
Respondents were asked the brands of personal product used by them. Based on the brands, the 
ingredients of top five chemicals from the results are Laureth Sulfate, Formaldehyde, Fluoride from 
toothpaste, Nonylphenol ethoxylate and NPE. These chemicals were identified as toxic that will bring 
affect to aquatic life. 
 
3.   Results and Discussion 
 
Figure 1 shows the most prefer of shower cream brands of respondent. Based on the result Lifebuoy 
brand is the highest selection. Second choice is Dettol brand, whereas carrie junior brands only use 
by one respondent.  
 
Table 1: Q2: Numbers of student based on shower cream brands 
 
 
Figure 1: Shower cream brand used by respondents. 
 
Based on the Figure 2, it can be seen that the male students prefer using Clear brand, while most of 
the female students prefer Sunsilk brand. The Himalaya brands shows the lowest users by both 
gender. 
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Figure 2: Shampoo and hair conditioner brand used by respondents 
 
Figure 3 shows the toothpaste brand used by respondents. Based on figure, both gender prefer used 
Colgate brand while Pepsodyne, Aqua Fresh and other brand shows the lowest number.  
 
 
Figure 3: Toothpaste brand used by male and female students 
 
Based on Figure 4, it shows that most of the male students preferred Biore and Garnier brand, while 
most of the female students prefer Safi Balqis brand and Others brand. Bio Essence and fair lovely 
shows the lowest user for male students, while dashing shows the lowest user for female students 
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Figure 4: Face cleanser brand used by male and female students 
 
Based on  Figure 5, most of the male students prefer Breeze brands, while most of the female 
students prefer Fab brand. Trojen and Max Clean brand shows the lowest users for both gender. 
Generally, it can be said that the students prefer to used Fab brands, Trojen while Max clean brand 
shows the lowest users. 
 
 
Figrue 5: Detergent brand used by male and female students 
 
Based Figure 6, it shows that most of the male and female students used Softlan brands. Ava, Attack 
and Top brand shows the lowest number of user for both male and female students. 
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Figure 6: Softner brand used by male and female students 
 
Figure 7 shows that most of male and female students used Dettol brand, while Soft Hand while 
Centella Hand Wash brand are not preferred by them. 
 
 
Figure 7: Hand wash brand used by male and female students 
 
Figure 8 shows that most of the male student prefered Sunlight brand, while most of the female 
student prefer Labour brand. Cif, Hanna, Amways and other are not preferred by male and female 
students. 
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Figure 8: Dish washer brand used by male and female students 
 
Based on Figure 9, it shows that most of male and female students used Ajax brands, while Tilex, 
Hanna and Tesco brands are not preferred by both male and female students. 
 
 
Figure 9: Floor cleaner brand used by male and female students 
 
3.1 Effects of personal care products to human 
 
The scope of human exposure to pharmaceuticals and personal care products from the environment 
is a complex function of many factors. These factors include the concentrations, types, and 
distribution of pharmaceuticals in the environment; the pharmacokinetics of each drug; the structural 
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transformation of the chemical compounds either through metabolism or natural degradation 
processes; and the potential bioaccumulation of the drugs. More research is needed to determine the 
effects on humans of long-term exposure to low levels of pharmaceuticals and personal care 
products. The full effects of mixtures of low concentrations of different pharmaceuticals and personal 
care products is also unknown.  
 
3.2 Effects of personal care products to environment 
 
While the full effects of most pharmaceuticals and personal care products on the environment are not 
understood, there is concern about the potential they have to harm because they may act 
unpredictably when mixed with other chemicals from the environment or concentrate in the food 
chain. Additionally, some pharmaceuticals and personal care products are active at very low 
concentrations and are often released continuously in large or widespread quantities. PPCP and their 
active metabolites may enter the aquatic environment via septic systems, spray irrigation of treated 
wastewater, leachates from waste disposal sites, wastewater from sewage treatment plants and the 
use of sludges in agriculture. Because of the persistence of many PPCPs in the environment, there 
may be potential for these chemicals to negatively affect aquatic organisms. Pharmaceuticals are 
designed to have a biological effect and therefore these substances may cause similar effects in 
nontarget organisms. Simvastatin, clofibric acid, diclofenac, carbamazepine, fluoxetine, and triclosan 
represent some of the most commonly used and/or detected PPCPs in aquatic environments [6]. 
 
3.3 PPCP that causes the environmental problem 
 
i) Shampoo and hair conditioner 
 
Shampoos, shower gels and other cosmetic products along with a burgeoning number of other 
chemicals, are finding their way into the environment and are posing a risk to sea life, plants as well 
as people's health. The substances found include parabens, which have been linked to a rise in 
breast cancer and are used as a preservative in a range of cosmetic products. One of the chemicals 
causing environmentalists concern is triclosan which is in washing-up liquids, plastic kitchen utensils, 
toothpastes, deodorants and soaps. Triclosan is an antibacterial agent and an estimated 90 tonnes of 
the it goes into domestic products every year. Triclosan is known to build up in the environment and is 
toxic to aquatic life; it has been found in the bodies of fish and in human breast milk. 
 
ii) Toothpaste 
 
Over 300 people in Panama died in early 2007 due to toothpaste tainted by substance called 
diethylene glycol. It’s a chemical used in anti-freeze. Ingestion causes kidney failure, paralysis and 
often death. The diethylene glycol issue is somewhat extreme, but it raises many questions about 
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many everyday products we use that seem to be able to get around health and environmental 
regulations. Toothpaste and similar items are not a food and not a drug, therefore in many countries 
they escape close scrutiny. Triclosan is a registered pesticide, used as an antibacterial and antifungal 
agent and can destroy fragile aquatic ecosystems.  Potassium nitrate is also an aquatic environmental 
nasty, parabens can disrupt the hormones in animals and so on and so on. The artificial flavors and 
sweeteners (more toxic chemicals) are there to cover up the taste of the other chemicals. 
 
iii) Detergent 
 
The phosphorus and nitrogen compounds in detergents get concentrated in rivers. These two 
nutrients enable increased growth of aquatic plants (algae) that invade the entire aquatic area. When 
plants die, their decomposition consumes oxygen from the aquatic environment. Added to this is the 
consumption of oxygen due to the decomposition of the surfactants present in the detergents. Fish 
and invertebrates do not find adequate oxygen and die by asphyxiation. All this contribution of organic 
matter continues to decompose nevertheless but this time without oxygen.  
 
iv)Softener 
 
Many fabric softener may contain phthalates, which disperse the scent; synthetic musks such 
as galaxolide, which accumulate in the body; and much more. Fragrance mixes can cause allergies, 
skin irritations such as dermatitis, difficulty breathing and potential reproductive 
harm. Research indicates that scents also cause irritation when vented outdoors, especially for 
asthmatics and those sensitive to chemicals. 
 
v) Dish Washer 
 
Most mainstream brands still contain chlorine bleach. Over time, this strong chemical can cause some 
serious respiratory troubles. Chlorine fumes are often released into the air during the drying cycle of 
the dishwasher. With so many safer alternatives out there, there’s just no good reason to expose your 
children to toxic indoor air. Regular detergents also add sulfuric acid. Not only is it highly corrosive, 
but it can also cause burns and trigger asthma. 
 
vi) Floor Cleaner 
 
The major concern is the chemicals which cleaning products contain. There are thousands of 
chemicals in common use and many have not been tested for safety, though the effects of many are 
known. They may pollute streams and rivers and may take a long time to degrade into harmless 
products. Some may not break down at all but may persist in the environment. These may enter the 
food chain, being eaten by aquatic creatures and perhaps eventually by us. When consumed or 
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absorbed through the skin, they may have harmful effects, be toxic, cause cancer or cause birth 
defects. 
 
3.4 Effects to environment 
 
i)  Contaminate water 
 
The water that has been dissolve with product are not suitable to drink and it can cause harm to the 
consumers. It is because all of this product contain a harmful chemical contents such as fluoride, 
triclosan and sodium bicarbonate. This type of chemical has been proven can affect an environment if 
it is exposed in large dosage. 
 
ii) Kill soft aquatic creatures and affect microbiological process 
 
Some of the aquatic creatures are too fragile and sensitive which may affect the growth of the 
consumers in long terms. 
 
iii) Effect the growth of plant 
 
Causing the leaf of the plant turn to yellow decrease the ability of plant to grow. 
 
iv) Contaminate soil 
 
The soil that absorbs the contaminate water are not suitable for some plant especially in the early 
growth of the plant. The living organism that live in the soil unable to live in a which are has been 
contaminate. Example of living organism is an earthworm which is one of the natural agent needed in 
soil fertility and helping in plant growth. Contaminate water will affect the nutrient in the soil also. 
 
4. Conclusion 
 
Water pollution is caused by the intentional or unintentional release of toxics, chemicals or materials 
that contaminate and harmful compounds into various bodies of water such as rivers, lakes and the 
ocean. In addition to harming animals, water pollution can also affect plants, trees, the soil and other 
natural materials and resources of the earth. From the questionnaire that have been distributed to the 
students in Kolej Kediaman Bestari, it can be concluded that there are various chemicals that 
produced in different personal care product. Without proper disposal or filtration of these pollutants 
they can spread throughout the water and effect all living animals and organisms that come into 
contact with it by contaminating any living thing that requires water for survival. 
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